We observed the 2001 November superoutburst of CC Cnc. This observation makes the first detailed coverage of a superoutburst of this object. The best-determined mean superhump period is 0.075518±0.000018 d, which is 2.7% longer than the reported orbital period. This fractional superhump excess is a quite typical value for a normal SU UMa-type dwarf nova, excluding the previously raised possibility that CC Cnc may have an anomalously large fractional superhump excess. During the superoutburst plateau, the object showed a decrease of the superhump period atṖ /P = −10.2±1.3 × 10 −5 , which is one of the largest negative period derivative known in all SU UMa-type dwarf novae.
Introduction
Dwarf novae are a class of cataclysmic variables (CVs), which are close binary systems consisting of a white dwarf and a red dwarf secondary transferring matter via the Roche lobe overflow. A class of dwarf novae, called SU UMa-type dwarf novae, show superhumps during their long, bright outbursts (superoutbursts). [For a recent review of dwarf novae and SU UMa-type dward novae, see Osaki (1996) and Warner (1995) , respectively.] Superhumps have periods a few percent longer than the orbital periods (Vogt 1980; Warner 1985) , which is believed to be a consequence of the apsidal motion of an eccentric accretion disk (Osaki 1985) . The fractional superhump excess (ǫ = P SH /P orb − 1, where P SH and P orb are superhump and orbital periods, respectively) is widely believed to be an excellent measure of the mass ratio (q = M 2 /M 1 ) of the binary system both from theoretical calculations (Osaki 1985; Hirose, Osaki 1990; Lubow 1991a; Lubow 1991b; Murray 1998; Murray 2000; Wood et al. 2000; Montgomery 2001) and observations (Molnar, Kobulnicky 1992; Mineshige et al. 1992; Patterson 1998; O'Donoghue 2000) . Most of SU UMa-type systems are on a tight relation (originally discovered by Stolz, Schoembs (1984) and extended by various authors, e.g. Thorstensen et al. 1996) between P SH and ǫ, which is considered to be a natural consequence that most of CVs have non-evolved low-mass secondary stars (cf. Patterson 1984) , i.e. M 2 is a strong function of P orb , which mostly determines q.
Most recently, an SU UMa-type dwarf nova (1RXS J232953.9+062814: Uemura et al. 2001a ) is found to conspicuously violate this relation (Uemura et al. 2002) .
Subsequent spectroscopy revealed that this object has a secondary star more massive and evolved than what is expected for the orbital period (Thorstensen et al. 2002) . Departures from this P SH vs. ǫ relation are thus candidate systems with unusual stellar parameters.
CC Cnc [see Kato, Nogami (1997) for a historical review of this object] is one of such candidates which was reported to have a significantly large ǫ=4.9±0.5 % (Thorstensen 1997) , who reported P orb = 0.07352(5) d. Since accurate determination of the superhump period of CC Cnc was difficult owing to unfavorable seasonal occurrences of the past superoutbursts (Kato, Nogami 1997) , a further check of the superhump period throughout a superoutburst under favorable condition has been absolutely needed (Thorstensen 1997 ). An excellent opportunity arrived when the system underwent a superoutburst in 2001 November. This outburst enabled us to for the first time follow the entire superoutburst. The observation started within 2.5 d of the outburst detection by Mike Simonsen (visual magnitude 13.2 on November 10).
Observation
The observations were mainly done using an unfiltered ST-7E camera attached to a 25-cm Schmidt-Cassegrain telescope at Kyoto University. Some Kyoto observations were made using an unfiltered ST-7E camera attached to a 30-cm Schmidt-Cassegrain telescope. J. Pietz used an unfiltered ST-6B camera attached to a 20-cm reflector. All systems give magnitudes close to R c . The exposure times were 30 s for Kyoto observations; Pietz used 60 s and 80 s for the November 14 and 15 observations, respectively. The images were dark-subtracted, flat-fielded, and ana- lyzed using the Java TM -based PSF photometry package developed by one of the authors (TK). The differential magnitudes of the variable were measured against GSC 1398.1399 (averaged GSC magnitude V =11.66), whose constancy during the run was confirmed by comparison with fainter check stars in the same field. The effect of a nearby faint field star (cf. Misselt 1996) has been eliminated with the PSF fitting. The log of observations is summarized in table 1. The total number of useful frames was 5586. Barycentric corrections were applied before the period analysis. The overall light curve is shown in figure 1.
Results and Discussion

Mean Superhump Period and Profile
We performed period analysis using Phase Dispersion Minimization (Stellingwerf 1978) to all the data between 2001 November 12 and 19, after removing the systematic trend of decline. A correction of 0.220 mag has been added for the 2001 November 12 data in order to correct the systematic offset from the linear fit. This offset was most likely a result from a systematic difference caused by a different telescope only on this night. The resultant θ-diagram and the phase averaged profile of superhumps are shown in figures 2 and 3, respectively. The best-determined superhump period is 0.075518±0.000018 d. Figure 4 shows nightly averaged profiles of superhumps during the plateau stage of the superoutburst. The amplitude of superhumps reached a maximum (0.21-0.24 mag) around November 15-16, five days after the start of outburst. This development of superhumps is relatively slow compared to other SU UMa-type dwarf novae [one of the best examples can be found in Semeniuk (1980) ; see also Vogt (1980) and Warner (1985) for general descriptions; this delay is theoretically explained as a growth time of the tidal instability (Lubow 1991a) ]. Although the phase coverage was not complete because of unfavorable sky condition, the amplitude of superhumps seems to have once decayed on November 17, and again grew on November 18. Such a regrowth of the superhump amplitude may be related to a phenomenon observed during the late stage of a superoutburst in V1028 Cyg (Baba et al. 2000) 1 .
Development of Superhumps
1
We must note that ER UMa stars (a small, peculiar subgroup of SU UMa-type dwarf novae with extremely short supercycles; presently known members being ER UMa, V1159 Ori, RZ LMi, DI UMa and IX Dra (Kato, Kunjaya 1995; Robertson et al. 1995; Nogami et al. 1995; Kato et al. 1996a; Ishioka et al. 2001a ) show a similar pattern of decay and regrowth of superhumps (Kato et al. 1996b) . CC Cnc, however, has a much longer supercycle (∼400 d) than those of ER UMa stars (19-45 d), indicating that CC Cnc has a much lower mass-transfer rate than in ER Alternately, this phenomenon seen in CC Cnc may be also interpreted as a result of the beat phenomenon between the superhump and orbital period (most evidently seen in eclipsing systems; e.g. Vogt 1982; Krzeminski, Vogt 1985) , as was prominently seen even in a non-eclipsing system RZ Leo (Ishioka et al. 2001b ). The calculated beat period
close to the observed time-scale of the regrowth may suggest a stronger possibility of the second interpretation. In this case, the orbital inclination of CC Cnc is expected to be high, which would provide an excellent opportunity in spectroscopically determining the component masses and other orbital parameters.
O − C Changes
We determined the maximum times of superhumps from the light curve by eye. The averaged times of a few to several points close to the maximum were used as representatives of the maximum times. The errors of the maximum times are usually less than ∼0.004 d, which corresponds to the maximum lengths of the data bins (i.e. a few to several points) to deduce the maximum times. We did not use cross-correlation method to obtain individual maxima because the profile of superhumps was rather 
The quadratic term corresponds toṖ = −7.7±1.0 × 10 −6 d cycle −1 , orṖ /P = −10.2±1.3 × 10 −5 . Kato et al. (2001) noted that short-period systems or infrequently outbursting SU UMa-type systems predominantly show an increase in the superhump periods in contrast to a "textbook" decrease of the superhump periods in usual SU UMa-type dwarf novae. However, observations of period changes in long P orb systems are relatively lacking in the literature. Considering that the longer P orb systems have larger (i.e. closer to zero)Ṗ /P (Kato et al. 2001) , or even Kato (2002) ), there may be a possibility thatṖ /P makes a minimum around the period of CC Cnc. From a theoretical viewpoint, this decrease of superhump period is generally attributed to decreasing apsidal motion due to a decreasing disk radius (Osaki 1985) , or inward propagation of the eccentricity wave (Lubow 1992) . It may be possible these "intermediate period" systems like CC Cnc enable effective propagation of the eccentricity wave, although the possibility needs to be tested by future detailed fluid calculations.
Superhumps during the Rapid Decline Phase
In some SU UMa-type dwarf novae, what are called late superhumps appear during the final stage of superoutbursts. Late superhumps have similar periods with ordinary superhumps (i.e. superhumps observed during the plateau stage, subsections 3.1, 3.2), but have phases of ∼0.5 different from those of ordinary superhumps (Haefner et al. 1979; Vogt 1983; van der Woerd et al. 1988; Hessman et al. 1992) . Figure 6 shows the latestage evolution of superhumps in CC Cnc. On November 20, the system started to decline rapidly. Ordinary superhumps were clearly present, without a hint of ∼0.5 phase jump. On November 21, the system further faded by ∼1.0 mag. Although the profile of variation became more irregular, the maximum phase remained close to zero, suggesting that late superhumps were weak in this system. Relative magnitude Fig. 6 . Superhumps during the rapid decline phase (November 20-21). The upper panels show raw light curves. The lower panels show averaged superhump profiles. The phase-averaging follow the same prescription in figure 4 , after subtracting the linear decline trend from the raw data.
Summary
We observed the 2001 November superoutburst of the SU UMa-type dwarf nova CC Cnc. We obtained the mean superhump period of 0.075518±0.000018 d, which is 2.7% longer than the orbital period. This observation excludes the previously suggested possibility that CC Cnc may have an anomalously large fractional superhump excess. The full growth of superhumps took ∼5 d from the start of the superoutburst, which is relatively large for a longperiod SU UMa-type dwarf nova. There was a suggestion of a regrowth of superhumps during the late plateau stage of the superoutburst, which may be interpreted as a result of the beat phenomenon. During the rapid decline stage, CC Cnc did not show prominent late superhumps. The observed superhump period changeṖ /P = −10.2±1.3 × 10 −5 is one of the largest negative period derivative known in all SU UMa-type dwarf novae. This may be an indication thatṖ /P makes a minimum around the period of CC Cnc.
